The association between measurements of lateral ventricle area (determined by serial ultrasound scans) and outcome was studied in 70 preterm neonates of 33 weeks' gestation or less. 
Periventricular/intraventricular haemorrhage and periventricular leucomalacia are relatively common complications in small preterm infants,' 2 and the most common neonatal complication of these cerebral lesions is ventricular dilatation. 3 Palmer et al, and more recently Shankaran et al, have shown that infants with both periventricular/intraventricular haemorrhage and ventricular dilatation do not progress as well in their later development as infants with haemorrhage alone.4 5 Little is known about the natural history of ventricular dilatation after periventricular/intraventricular haemorrhage in infants who do not develop clinical posthaemorrhagic hydrocephalus, and its association with neurodevelopmental outcome.
In a previous prospective study, we reported a reference range for ventricular area size and growth velocity in preterm infants. 6 The present longitudinal cranial ultrasonographic and clinical study was designed to assess (i) the growth velocity of the lateral ventricle areas during the first year of life in preterm infants who had periventricular/intraventricular haemorrhage with or without periventricular leucomalacia; (ii) the growth velocities of their head circumferences compared with the data obtained from normal controls; and (iii) whether successive measurements of ventricular area and early recognition of an increase in ventricular growth velocity are helpful in predicting neurodevelopmental outcome.
Patients and methods Between October 1984 and July 1986, a total of 94 preterm infants of 33 weeks' gestation or less with ultrasonographic evidence of periventricular/intraventricular haemorrhage with or without periventricular leucomalacia during the neonatal period, were enrolled in a longitudinal cranial ultrasonographic and clinical study. Fifteen died in the neonatal period (haemorrhage grade IV: n=6, haemorrhage grade III: n=4, and leucomalacia: n=5). Four were lost to follow up (leucomalacia: n= 1, haemorrhage grade II: n= 1 and haemorrhage grade I: n=2). Five infants, with cerebral malformation (n= 1), congenital anomalies (n=2), and meningitis (n=2) were excluded from the study.
The remaining 70 patients who survived for the duration of the study, were grouped according to ultrasonographic diagnosis at two weeks postnatally. Group A comprised infants with isolated periventricular/intraventricular haemorrhage alone; group B infants with periventricular/intraventricular haemorrhage and dilated ventricle but without periventricular leucomalacia; group C infants with periventricular/ intraventricular haemorrhage and leucomalacia with The relation of occipitofrontal circumference to postnatal age was significant in the total group (n=70, r=0 79; p<0O0001; occipitofrontal circumference=0-47, postnatal age=26 weeks). There was no significant difference between the occipitofrontal circumference and postnatal age among groups A (r=0 76; occipitofrontal circumference=0 48, postnatal age=26 weeks), group B (r=0-82; occipitofrontal circumference=0-46, postnatal age=27 weeks) and normal controls (n=87, r=0-80; occipitofrontal circumference=0-44, postnatal age=28 weeks). Analysis of covariance showed that the regression lines of the occipitofrontal circumference/ postnatal age association between controls and group C (r=0-45; occipitofrontal circumference=0 47, postnatal age=25 weeks) and group D (r=0 75; occipitofrontal circumference=0-42, postnatal age=25 weeks) were parallel; there was, however, a significant difference between controls and group C (p<00001) and between controls and group D (p<0 0001).
The average of the slopes of occipitofrontal circumference for the four groups was 0 44 (0 07) cm/week. During the first six postnatal weeks there was no significant difference in the mean (SD) occipitofrontal circumference growth velocity (cm/week) among the four groups and normal controls: controls=0-53 (0-13); group A=0-56 (0-13); group B=0-56 (0-21); group C=0 53 (0-10); and group D 0 50 (0-11).
VENTRICULAR AREA IN RELATION TO POSTNATAL AGE
The relation of ventricular area to postnatal age was highly significant among the four groups (n=70, r=0-45; p<0 0001; ventricular area= 0-95, postnatal age=6-6 weeks). When group A and normal controls were compared (analysis of covariance), there was no significant difference in the ventricular area and postnatal age association. There was, however, a significant increase in ventricle size in relation to postnatal age in groups B, C, and D compared with both normal controls and group A (p<00001, analysis of covariance between groups B, C, D, and controls). Except for group A and controls, the regression lines of the ventricular area and postnatal age association were not parallel (fig 1) . In the 24 infants in group C and the 11 infants in group D, ventricular area growth velocity was significantly greater than that of normal controls; in addition, the rate of growth of occipitofrontal circumference remained significantly lower throughout the study, particularly in those with extensive lesions, suggesting diffuse cerebral atrophy with retarded development and cerebral palsy.
None of the infants with persistent dilated ventricles required shunts. In a recent study, Shankaran et al showed that the lack of ventricular decompression after ventriculoperitoneal shunt was strongly associated with poor outcome, suggesting that cerebral atrophy may have occurred before the insertion of the shunt in some infants with posthaemorrhagic ventricular dilatation.5
Early recognition of ventricular dilatation is important, as it seems to correlated with neurodevelopmental outcome. We chose to evaluate ventricular size quantitatively, because when ventricular dilatation occurs linear measurements do not reflect this change. Horbar et al, suggested that the lateral ventricular cross sectional area should be measured when dilatation occurred. '7 This was done in one infant with posthaemorrhagic hydrocephalus by planimetry of multiple coronal sections.
In our study, although the overlap among the groups is important, early determination of ventricular area growth velocities seems to be discriminatory for assessing outcome. The relatively increased value of the SDs of the slopes of the ventricular area growth velocity, is explained by the fact that some infants (group B) had rapid posthaemorrhagic ventricular dilatation.
We conclude that longitudinal cranial ultrasonographic follow up provides a useful assessment of brain in preterm infants. Comparison of direct ultrasound measurements (ventricular area) in the detection of changing ventricular size is helpful in planning treatment and in defining the relationship between neurodevelopmental outcome and cerebral lesions.
